Abstract. Historic urban sites are set by cultural and social diversities, generating multiple activities and use and access to these sites should be available to all people including those with disabilities. Taking into consideration that using the same methodology that was used in different historic sites researches with positive results facilitates replication, we aimed to develop methodological procedures that identify conditions of physical accessibility in open public spaces and access to public buildings in historic urban sites to support proposals about design requirements for improvements to the problems diagnosed and control inadequacies of the physical environment. The study methods and techniques from different areas of knowledge culminated in a proposal built with an emphasis on user participation that could be applied with low cost and in relatively short period of time.
Introduction
There are cultural and social diversities in urban historic sites that generates multiple activities and it is necessary to provide access to these sites for all people, including those with disabilities.
The environment influences the way users perform a task [8] . In relation to people with disabilities, it is important to highlight that unfavorable access and integration can segregate these portions of the population even more, excluding them from society, preventing them from exercising the role of citizens as any other individual.
Based on documental and bibliographical research, we can state that society disregard the needs of people with disabilities and deny them full access to its historical urban sites. Also, there was a lack of methodology that enabled us to fully respond to the issues of physical accessibility in these locations. We argue that using the same approach would allow the comparison between different studies in different areas of historic preservation in order to find effective solutions.
In this way, our research question is: what methods and / or techniques could help designers, architects and ergonomists in their activities concerning historic urban sites?
From this main question, we sought to develop a methodological procedure to identify, with user's participation , the conditions of physical accessibility of public open spaces and access of buildings in historic urban sites, in order to support requirements about design issues to improve the diagnosis and control of the physical inadequacies.
We based our research on two premises: to fulfill its historic and cultural role , historic sites need to preserve its lives, allowing enjoyment for people [3] , people need to understand the space as their own, identifying themselves with it in order to preserve it [24] .
Full accessibility allows a greater number of people to get access to buildings, to learn its historical and cultural value, feel integrated in that culture and make them want to preserve assets that represent it.
Moreover, accessibility in historic sites is contained in the International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter-1964) : "the removal of all or part of the monument should not be allowed, except when as required for the conservation of the monument or for reasons of major national or international interest " [16, emphasis added] .
When considering the significant number of people with disabilities in the world, the increasing longevity of the world population and the proportion of functional problems, linked to the emergence of some kind of restriction and/or disability that increases naturally with age, allowing full use and access to a significant portion of the population should be regarded as a global concern, because of the importance of material gain and social and cultural rights that such access brings.
To achieve the objectives, literature and documentary searches were conducted in order to prepare The Methodological Procedures for Evaluation of Physical Accessibility in Urban Historic Sites.
This methodological approach was applied and evaluated in the historic city of Olinda, Pernambuco, Brazil, obtaining satisfactory results.
Methodology
Literature searches were conducted on topics related to universal design, accessibility, ergonomics, cultural tourism, heritage, methods and techniques from different areas of knowledge that consider user's participation indispensable to the achievement of goals. Bibliographic and documentary searches were done concerning environments that underwent historic-cultural interventions to improve accessibility and national and international laws that deal with the issue.
Data crossing was carried out to obtain a critical view of the subject and to define the interfaces between the concepts, methods and techniques researched and intended goals with the proposed methodological procedures.
Synthesis of the methodological proposal
The Proceedings for the Methodological Proposal was developed from the knowledge obtained in order to evaluate the physical conditions of accessibility in historic urban sites with the help of the people who go the locality. It was also developed to propose project requirements to improve the highlighted problems and thus aid the controlling actions to the inadequate physical environment.
The user´s participation is imperative seeing as though they play an important role to the site. From such participation it is possible to draw out their necessities and expectations and act on it to create a higher propensity to preservation on these sites.
Also, it is important to assign a systemic and integrated character to the proposal, based on the intimate relationship between Human -Task -Environment.
The "Human" part of this relationship refers to the users of the local site in question. It is directed towards people with some kind of physical impairment, especially those physical and dimensional aspects the methodological proceedings focus on. It is assumed that the aspects mentioned are the most affected by the urban historic site displacement, changing its access routes. Therefore, the following can be admitted as users:
• Direct users: those which Interact directly with the place, performing tasks, living up the environment. They are classified into:
-frequent direct users: people who are in daily contact with the place. Residents and workers of the area being studied are included; -sporadic direct users: people who visit the place once in a while. It reflects the people who visit the place for leisure/or tourism; • Indirect users: those who aid the direct users with some physical impairment when moving and when making use of the historic place. Such aids can be given when helping push the wheelchair, when holding the person, when helping people with low mobility move around, when signaling barriers, etc.
The proposal aims to offer people with some kind of physical impairment the chance to take up as much of the place visited as anyone else. Thus, the "Task" to be conducted should enable these individuals to "move about in areas free from public circulation and have access to the urban equipments of a historic site (entry and way outs of buildings)".
The "Environment" refers to the whole area of study, that is, a certain urban historic site.
In order to consolidate the proposal, it was grounded on the concepts of Participative Ergonomics, Universal Design, Community Design [14] and PPS [26] .
The studies about methods and techniques with an urban focus [25, 28, 23] highlighted the importance of indentifying the area in question. The proposal for data collection is reached through adaptations of the Social Representations Theory [18, 19] in conjunction with methods from behavior register in environments [8] . There is also interview tools elaborated from the literature review about guiding concepts and current legislation as well as observations and physical collection data. Design [10, 9, 7, 20] and psychology [22, 17] methods and techniques served as basis for the suggestions and solution stage of the proposal. It was then decided to organize the proposal in a simple manner, of easy execution and in a short period of time.
The proposal intends firstly to identify and systematize the studied environment; to bring out the user´s awareness and then look for signs of constrains and potentials; confirm the defined problems and find solutions to correct them (figure 1). It is proposed that identification and subdivision of the area to be studied be done due to the importance of acknowledging the studied area by the researchers [25] which provides subsidies to interpret the evaluation to be done by the users. This refers to the first stage from the methodological proceedings proposal (figure 2).
1st Stage: Identification of the studied area
From the documental research, unsystematic observations and informal open interviews with frequent direct users, the following must be completed:
1-identification of studied area, whose aims are to delimitate and describe the area in question. It must be illustrated with maps of the historic site, delimitating the research barriers in order to understand the systematization and particularities of the area studied.
2-identification of characteristics of the studied historic site. Historic characteristics must be collected (colonization, artistic style etc), predominant topography, dimension of tumbled and preserved areas to be worked on. The collection of these historic characteristics and of the dimension of the tumbled and preserved areas lead to the understanding of how the environment evolved over the years, your original and current functions as well as how they have undergone contemporary interventions. The dimensioning of the area to be worked on intends to quantify the research area.
3-identification of the kinds of activities led in delimitated study area. Activities related to tourism must be collected (types of tourism conducted, interrelationship between tourism and the most visited areas, visitor´s characteristics); related to residential characteristics (areas with a greater residential concentration, residents ´characteristics); and the ones related to work and services (types of services given and the areas which stand out with the types of activities). Such proceedings justify themselves by the importance of getting to know the activities that take place in the study area in order to give solutions according with the necessities of the various types of users in each area, not to mention, indicate indirectly the environments that must be prioritized in the study.
In parallel to the identification of the studied area, the main ergonomic constraints must be listed in relation to the physical accessibility. To facilitate, in addition to documental research, unsystematic observations and informal interviews must follow the norms of NBR 9050/2004 [1] , universal design principles and Ergonomic Problem Taxonomy [21] . The main barriers must be associated with the types of users that are most affected. The active participation of users in all phases of the research generates a higher success rate in modifications [11] .
2st Stage: Training G.S. Ribeiro et al. / Methodological Proceedings to Evaluate the Physical Accessibility in Urban Historic Sites
The effective participation of users involves increasing levels of knowledge acquisition, changes in behavior and feedback controls, which should happen in a continuous and cumulative way [15] . Therefore, we emphasize the importance of conducting training with the users so that they are able to see problems and potentials of the study area on the 2nd. Stage of the proposed methodology, as shown in Figure 3 . For this, it is necessary to list a group of users who participate in all stages of the research. We propose that users are selected and set to form a "group representative", to be selected by a combination of cluster sampling with stratified sampling.
In the formation of population strata should be considered individuals who use different types of assistive technology, such as wheelchairs, crutches, walker, cane, prosthesis, among others.
To conduct the training, direct and indirect users should be selected depending on the size of the study area. They should be selected by taking into account the experience with the site being studying, and the availability and willingness of individuals to participate in the project. For research involving more than 20 people we suggest to divide the groups into two or more classes to facilitate and control the progress of the discussions.
For recruitment of people of any age, the motivation to attend the meetings should be enhanced by an incentive [22] . It is worth to provide transport facilities to get to the venue. In contrast, these incentives will have little effect when circumstances are beyond individual control, such as an illness. It is necessary to predict barriers to attendance when recruiting participants and to recruit a higher number than expected. We recommend a rate of around 20% above the calculated [22] . Researchers [6] suggest increasing this percentage with elderly and disabled participants and their carers.
The training should be conducted in a class participation form; the researcher must set out key points and hold constructive discussions with the participants. The main goal is to raise the awareness of their rights to come and go, and the significant economic participation of elderly people and people with disabilities in the market, including the tourist market. The discussion should make clear to participants that accessibility is not a matter of emotion, but of citizens' rights; that the market realizes the financial potential of this population.
The main issues to be addressed are: universal design, legislation, number of people with disabilities, economic potential of people with disabilities in the country and the world, tourism potential of this population, awareness of the importance user's voice in search of better accessibility conditions. It is important to point out some historic environments that were made accessible for people to realize that something is actually achievable. This training should serve also to explain to participants the objectives and stages of the research.
We believe that this awareness training will enable users to become "the voice of society" during much of the case study. When they become aware of their rights, of their importance in society, they will be able to conquer adequate space to fulfill their needs. As highlighted in Figure 4 , starts the 3rd. Stagedata collection. We propose to use closed semistructured interviews with direct and indirect users of the site studied. At this stage, should be interviewed both people who were part of the training, the "group representative", the users present on the site studied at the time of interview, randomly selected, prioritizing those with physical restraint.
3st Stage: Data collection
Based on the ergonomic constraints listed during the first stage of the study, in the NBR 9050/2004 [1] , international standards of accessibility and universal design principles, closed interview should be used, where the user must assign to the items questioned the character of 'essential ',' recommended 'or' unnecessary ' [2] for the proper functioning of the accessibility of the study site . Respondents may add additional items, not asked, but which they may consider relevant and should give them the same classification.
The term 'indispensable' must be related to issues that users deem essential, totally necessary for people with disabilities to access and move around the study site. It means what "you cannot dismiss, which is absolutely necessary, essential, indispensable" [13] .
The term 'recommended' should be given to issues that users consider important, but if they are not on the scene, it would still be possible to disable people move around and access the site. It is something "worthy of being recommended, desirable" [13] .
The term 'dispensable' should be assigned to what users deem unnecessary, that does not make life easier for disabled people on site. "That may be waived" [13] .
The results should be recorded on structured forms. The data obtained from the closed questions should be analyzed statistically. The suggestions from the users are ranked by similarity of meaning [5] , and then tabulated statistically.
This stage is intended to demonstrate users' perception of those aspects necessary to increase the physical accessibility, to discuss the issues raised, and, indirectly, to obtain suggestions for improvement.
After the tabulations, the preparation for the "Enriched Accompanied walk" [8] was followed. The "Accompanied Walk" method [8] is done with guest visitors that is usually someone with some kind of impairment or has any relevant characteristic to the research. Courses and activities are proposed in advance and monitored to evaluate actions, behavior and relationship with the local user that we intend to evaluate. Field notebooks, tape records and videos are used to collect data. The researcher accompanies but does not help the subject.
The initial proposal for this stage of data collection was for the subject to move around reporting any difficulties and facilities found in the way (as suggested by the traditional model); the researcher would record on a map of the area the sections that presented major constraints with regard to physical accessibility. After completing the course, the subject would be interviewed in accordance to the Collective Subject Discourse (CSD) [18, 19] .
In contrast, the application of this methodological proposal during field research in the historic site of Olinda, Pernambuco, Brazil [27] showed that the markings on the maps of the sections that impose major constraints is a redundant practice, since such information is easily obtained from the account of the subject along the path. It is recommended then to take this map out of the procedures for data collection which will help the researcher to assist the subject over difficult sections to overcome potential barriers. The original method does not allow the researcher to assist the participant, however the practice has shown that when it comes to paths, historic sites, where the pavement is often very uneven and bumpy, the participant cannot overcome the barriers alone and being stopped by a barrier that he/she cannot overtake, the participant will not finalize the proposed route, making the research impossible. It is also suggested that a second research should follow the route in order to capture more accurate and complete data.
The tour above must be performed by users of the "representative group" because it is assumed that they already have enough knowledge to face the environment in the study as evaluators.
The routes for the "Enriched walks" should be defined a priori. It is suggested that the trial for such selection should occur during the first stage of the proposed methodological procedures, the identification of the study area stage.
It is proposed to be set at least three routes. This number can vary depending on the size of the area being studied. These should be selected considering how the participants make use of them: one is to be widely used by frequent direct users, other by sporadic direct users and a third by both. It is also important to select them by the degree of difficulty, choosing routes with low, medium and high level of difficulties in relation to physical accessibility.
At the end of the "Enriched Walk", a structured open interview based on the Collective Subject Discourse (CSD) should be applied. Drafted prior to the tour it must be conducted emphasizing the data obtained in first stage of the research (identification of the study area) and based on the guiding principles of ISO 9050/2004 [1] , international standards of accessibility, PPS and Universal Design. Thus, one can investigate the users' views in relation to the views of other users and to the results obtained from the literature review.
The CSD [18, 19] attempts to describe and express a particular opinion or position on an issue in the present socio-cultural set. It is a research divided into some open questions to be answered by a sample population, each of these questions generates a varying number of different positions, i.e. different CSDs. Users must answer about the general conditions of physical accessibility of the historic city, the main barriers to people with physical impairments and risks derived from these, suggestions for improvements, beyond the issues raised by users in the first stage of data collection.
It is assumed that this method provides important contributions to the capture of data on central ideas of different user groups, and the comparison of which are individual and collective thoughts.
It should be applied to frequent and infrequent users in order to see whether there is difference of opinion between these populations, as their experiences with the historic site study site are distinct. This method should be applied to the two groups: people who made the trip "Accompanied Enriched Walk" (the "group representative"), at the end of the tour, and people who did not take the tour, randomly selected in the study. Our intention is to capture data to inform if there is difference in perception by placing the subject on as an evaluator of the environmental conditions, particularly in relation to qualitative differences perceived by users.
Thus, indirectly, we evaluate the extent to which the accessibility or lack thereof, is striking in people's lives. And, in case of poor accessibility, it is understandable if people are already accustomed to this situation and see no more problems or if the condition is so critical that, although not acting as environmental assessors, there is no way to abstract reality.
After finishing the "Enriched Walk" and application of DSC based on interviews with users who have not taken the tours, you should proceed to tabulate the data.
The data obtained during the proposed routes for the tours must be transcribed and analyzed according to similarity of answers. Statistical analysis should be performed to identify the main problems and their consequences as seen by users. These data should be analyze in order to structure a map containing the most critical points in relation to the risks and discomforts and markings of the places that allow unattended movement and secure access according to the opinions of the participants. Through the Spectrum Accessibility Method [4] , we can visualize the accessibility of the area studied, showing the more accessible routes to users with some physical impairments and to those that need intervention more urgently. The data obtained from interviews based on the DSC must be transcribed to carry out the analysis. Key Expressions, Central Ideas and Narrative Anchors must be extracted for the formation of collective subject's discourse.
Key Expressions are excerpts from verbal material of each statement that best describe its content. Central ideas are synthetic formulas that describe the meanings present in the material and also in sets of responses from different individuals, which has a similar meaning. Anchors are synthetic formulas that describe ideologies, values, beliefs, present in individual responses grouped in the form of general statements designed to fit particular situations. The method considers that anchors exist only in the verbal material, discursive explicit marks of general statements.
The CSDs are key expressions present in the reports, whose central ideas and / or anchors have similar of complementary sense . These key terms of similar meaning make collective statements written in first person singular, in order to mark the presence of collective thought in a person and in a collective discourse. It is as if everyone spoke like (or through) one [19] .
4 th
Stage: In search of project requirements The proposal finishes with the 4th stage (figure 5), which by strengthening the participative ergonomics precepts intermediates the constructive discussion between direct users and researchers about the aspects collected during the earlier stages in order to make recommendations about project requirements that may attend to all the population.
The main aim at this moment is the knowledge exchange. The local community is the one knows the area best, its peculiarities, thus offering the researchers a better comprehension about the way of living and thinking of the residents, their habits and forms of occupation and appropriation of space. On the other hand, the specialists have the technicalscientific capacities and facilities to administer to the environment [28] . Hence the importance of the collective discussion, so that a fair solution may be drawn for everyone. The formations of focus groups [22] are suggested in order to reach such results.
Proposals are elaborated to be submitted to the participants, who will be able to accept them, modify them or reject them. The result of this process must be an agreed product and owned up to by everyone [22] .
The participants of this stage of the research must be those who compose the "representative group", since they have followed all the course of the re-search. Thus, they are the most prepared to make suggestions.
The proposal is that a group of 15 and 20 people be formed per session, aside from the moderator and your aiders. The group must be divided into small heterogeneous groups with 4 or 5 participants. Such division is justified so that there is greater interaction and mutual confidence between them, who are working "face to face" and improving the dynamic ad productivity of the task. In the case of studies with "group representatives" having over 20 people, it is suggested that it be divided into two or more groups for the session, depending on the number of participants.
With respect to the direct users, there is the possibility of this part of the population being composed of elderly people. These may present difficulties of attention holding, communication problems and interpretation, among other things [6] .
For this reason, it is suggested that a solid "focus group" be made, which can be denominated of "Workshop".
A previous itinerary of questions (generated from the data obtained in the previous stages) must be made to be discussed and/or solved. In order to enrich the discussion e aid the maintenance of the participant´s concentration, it is suggested that maps, photographs and/or videos be shown to illustrate the problems found and the localization of the same; boards for them to write on their main ideas; post its of various sizes, shapes and colors -these will allow that what has been written on it can be seen from a distance of 10 meters; they must also be placed on a panel with pins so that everyone may see them and reorder them when necessary. All these measures will enable a logical reasoning and group aim. Any other measures that can aid in controlling their attention, communication, memorization of discussed items and concatenation of ideas and thoughts are suggested.
The moderator is responsible for maintaining a good discussion environment; for organizing and guiding the discussion process without impairment or inhibiting the participation of those present so that the answers to the questions be formulated in conjunction and so that it be accepted by all [17] .
The moderator will also conduct the group process and group production so that there is a trusting environment based on respect and purpose. All of this to facilitate interpersonal communication, to induce congruence of ideas, to stimulate their creativity and collaboration to get the task to the expected completion [12] .
The collected group suggestions must be presented in other urban historic sites for the resolution of the prioritized problems. Amongst the prioritized problems and its solutions the group composed of users and researchers can decide on the most urgent, defining the short-term, medium and long-term interventions.
The sessions must be registered in audio and if possible in video as well, so that it can be easier to treat the data which will eventually define the requirements for the Project.
Conclusion
The design as a project discipline, allows products, processes and environments to be designed for people with disabilities to enjoy the environment on equal terms to others. The ergonomics as a scientific discipline that seeks to fit the spaces, processes and products to man, adds value as it puts the user in focus to improve their quality of life.
To support designers, architects and ergonomists in their activities relating to urban historic sites, it is necessary to use various methods and techniques from different areas of knowledge, among which stand out Participatory Ergonomics, Community Design, APO, DRUPA , Participatory Diagnosis of Conservation, CDS, walks, methods and techniques of design and Focus Group, and techniques of observations and interviews.
Through the study of all methods and techniques described above, it was noted and reaffirmed the importance of giving a voice to users, since the recognition of potential environmental problems suggested solutions to the negative aspects identified by using tools easily assimilated by disabled users , so that they can participate in the research to their satisfaction, without incurring constraints.
It is recognized that accessibility must be addressed holistically, with equal conditions to all, with or without disabilities, and those who have physical, visual, auditory and mental impairments. However, it was necessary to give an initial step, when investigating the task of displacement in the areas of free movement and public 'access' public buildings of a historic site, we focused on people with physical and motor impairments.
The proposed methodological procedures are not rigid and unchanging; on the contrary, they can be adapted to various situations. Through them it is possible to study historic sites in isolation. Moreover, they can be put into practice completely or in just some of your stages.
The proposed methodological procedures for evaluating physical accessibility in urban historic sites can help with the implementation of research conducted in the area so that it becomes easier to evaluate the possibility of reproducing to different locations the improvements reached in one. There will also be a database able to guide the improvement in the accessibility conditions in these areas. Thus, all this will allow that areas with historic-cultural meaning can be visited by everyone, whether they have a physical impairment or not.
